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The title compound, C 13 H 12 N402, crystallized with two 
independent molecules (A and B) in the asymmetric unit. 
Molecule B is planar to within 0.044 (3) A for all non-H atoms, 
while molecule A is slightly twisted, with a dihedral angle of 
6.29 (4)° between the mean planes of the pyrazine-2- 
carbohydrazide and l-(2-hydroxyphenyl)ethanone moieties 
(r.m.s. deviations = 0.0348 and 0.0428 A, respectively). 5(5) 
and S(6) ring motifs are formed in both molecules due to the 
presence of intramolecular O— H- ■ N and N— H- ■ N 
hydrogen bonds. In the crystal, molecules A and B are linked 
by a C— H- ■ O hydrogen bond. They stack along the a-axis 
direction, forming columns with 7T-7T interactions involving 
inversion-related pyrazine and benzene rings [centroid- 
centroid distances = 3.5489 (13)-3.8513 (16) A]. 

Related literature 

For a related crystal structure and other studies, see: Hameed 
et al. (2013). For graph-set notation, see: Bernstein et al. 
(1995). 



b = 10.1743 (10) A 
c = 17.1150 (17) A 
a = 86.172 (3)° 
B = 85.275 (2)° 
y = 80.963 (4)° 
V = 1228.2 (2) A 3 

Data collection 

Bruker Kappa APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2005) 
Tni* = 0.973, r max = 0.981 

Refinement 

R[F 2 > 2a(F 2 )] = 0.050 

wR(F 2 ) = 0.138 

S = 1.00 

4821 reflections 

361 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
fi = 0.10 mm~' 
T = 296 K 

0.28 x 0.23 x 0.20 mm 



19042 measured reflections 
4821 independent reflections 
2608 reflections with / > 2a(I) 
Ri„, = 0.048 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.23 e A~ 3 

Ap mi „ = -0.16 e A~ 3 



D- 


H- ■ A 




D-H 


H-A 


D-A 


D-H- - A 


Ol 


-HI- ■ 


■Nl 


0.82 


1.82 


2.537 (2) 


145 


N2- 


-H2A- 


■ -N3 


0.80 (2) 


2.26 (2) 


2.654 (3) 


111.5 (17) 


03 


-H3A- 


■■N5 


0.82 


1.82 


2.534 (3) 


145 


N6- 


-H6- ■ 


•N7 


0.80 (3) 


2.21 (3) 


2.628 (3) 


113 (3) 


C3- 


-H3- ■ 


03' 


0.93 


2.59 


3.403 (3) 


146 



Symmetry code: (i) — x + 1, — y + 1, —z. 

Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3for Windows (Farrugia, 2012) and PLATON (Spek, 2009); 
software used to prepare material for publication: WinGX (Farrugia, 
2012) and PLATON (Spek, 2009). 

The authors acknowledge the provision of funds for the 
purchase of the diffractometer and encouragement by Dr 
Muhammad Akram Chaudhary, Vice Chancellor, University 
of Sargodha, Pakistan, and also thank the Higher Education 
Commission (HEC) of Pakistan for financial support. MA is 
grateful to the Pakistan Council of Scientific and Industrial 
Research (PCSIR) Laboratories of Pakistan for financial 
support through out his study leave. 




Experimental 

Crystal data 

C 13 H 12 N 4 0 2 
M r = 256.27 



Triclinic, PI 

a = 7.1767 (7) A 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SU2634). 
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N f -[(f)-1-(2-Hydroxyphenyl)ethylidene]pyrazine-2-carbohydrazide 

Shahid Hameed, Mushtaq Ahmad, M. Nawaz Tahir, Muhammad Israr and Muhammad Anwar 

1. Comment 

The title compound was prepared in continuation of our interest in the synthesis of compounds containing the moiety 
pyrazine-2-carbohydrazide (Hameed et al, 2013). 

The title compound crystallized with two independent molecules (A and B) in the asymmetric unit, Fig. 1 . In molecule 
A, the l-(2-hydroxyphenyl)ethanone (CI — C8/01) moiety and the pyrazine-2-carbohydrazide moiety (C9-C13/N1- 
N4/02) are almost planar with r.m.s. deviations of 0.0348 A and 0.0428 A, respectively. They are inclined to one another 
by 6.289 (44)°. In molecule B, similar groups (C14— C21/03) and (C22— C26/N5— N8/04) are planar with r.m.s. 
deviations of 0.0111 and 0.019 A, respectively, and are inclined to one another by only 0.305 (21)° i.e. almost coplanar. 

There exist strong intramolecular N — H - N and O — H---N hydrogen bonds in each molecule (Table 1 and Fig. 1) 
forming S(5) and S(6) ring motifs (Bernstein et al, 1995). 

In the crystal, molecules A and B are linked by a C — H— O hydrogen bond (Table 1 and Fig. 2). They stack along the a 
axis direction forming columns with n-n interactions involving inversion related pyrazine and benzene rings. The 
centroid-to-centroid distances are 3.5489 (13) A [Cg\—Cgl% 3.6289 (13) A [Cgl— Cgl% 3.7738 (16) A [Cg?>—CgA>% 
and 3.8513 (16) A [Cg3— Cg4*], where Cgl, Cg2, Cg3 and Cg4 are the centroids of rings (C10/N3/C11/C12/N4/C13), 
(CI— C6), (C23/N7/C24/C25/N8/C26) and (C14— C19), respectively [symmetry codes: (i) = -x, -y, -z; (ii) = - jc+1, -y, - 
z; (hi) = -x, -y+l, - z+1; (iv) = - x+1, -y+l, - z+lj. 

2. Experimental 

The title compound was prepared by the condensation of an equimolar ratio of pyrazine-2-carbohydrazide (0.50 g, 3.6 
mmol) and l-(2-hydroxyphenyl)ethanone (0.45 ml, 3.6 mmol) in methanol by stirring well and then refluxing of 5 h. The 
resulting reaction mixture was allowed to cool over night. The precipitated solid was filtered, washed with petroleum 
ether and recrystallized from chloroform in petroleum ether and then dried under reduced pressure over CaCl 2 to give 
colourless prisms. 

3. Refinement 

The H-atom of the amide and one of the methyl groups were refined with Uj s0 (H) = 1.2U eq (N) and = 1.5U eq (C-methyl). 
The other H-atoms were positioned geometrically (C-H = 0.93 - 0.96 A, O-H = 0.82 A) and refined as riding with 
£4o(H) = x x Ueq(C,N,0), where x = 1.5 for hydroxy and methyl H atoms and =1.2 for other H atoms. 

Computing details 

Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT (Bruker, 2007); data reduction: SAINT {Bmker, 2007); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3for Windows (Farrugia, 2012) and PLATON (Spek, 2009); software used 
to prepare material for publication: WinGX (Farrugia, 2012) and PLATON (Spek, 2009). 
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Figure 1 

View of the molecular structure of the two independent molecules (A and B) of the title compound, with atom labelling. 
Displacement ellipsoids are drawn at the 50% probability level. The intramolecular hydrogen bonds are shown as dashed 
lines (see Table 1 for details). 




Figure 2 

The crystal packing diagram of the title compound, viewed along the a axis. The various hydrogen bonds are shown as 
dashed lines (see Table 1 for details). 

iV'-[(f)-1-(2-Hydroxyphenyl)ethylidene]pyrazine-2-carbohydrazide 

Crystal data 

C 13 H 12 N 4 02 a = 7.1767 (7) A 

M T = 256.27 5= 10.1743 (10) A 

Triclinic, PI c = 17.1150 (17) A 

Hall symbol: -P 1 a = 86.172 (3)° 
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B = 85.275 (2)° 
y = 80.963 (4)° 
V= 1228.2 (2) A 3 
Z = 4 

7^(000) = 536 

D x = 1.386 MgirT 3 

Mo ATa radiation, 1 = 0.71073 A 

Data collection 

Broker Kappa APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 8.00 pixels mm" 1 
m scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2005) 
7^ = 0.973,7^ = 0.981 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

RiF 1 > laiF 1 )} = 0.050 

wR{F 1 ) = 0.138 

S = 1.00 

4821 reflections 

361 parameters 

0 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



Cell parameters from 2608 reflections 
9= 1.2-26.0° 

T=296K 
Prism, colourless 
0.28 x 0.23 x 0.20 mm 



19042 measured reflections 
482 1 independent reflections 
2608 reflections with I > 2a(I) 
R M = 0.048 

ftnax = 26.0°, 6? m j n = 1.2° 

h = -8^8 
yfc = -12->12 
/= -21— >21 



Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = ll^F 2 ) + (0.0537P) 2 + 0.2363P] 

where P = (F 0 2 + 2F C 2 )13 
(A/tj) max < 0.001 
A/w = 0.23 e A" 3 
Ay9 min = -0.16e A" 3 

Extinction correction: SHELXL97 (Sheldrick, 

2008), Fc*=kFc[l+0.001xFc 2 l 3 /sin(26>)]- 1/4 
Extinction coefficient: 0.0083 (12) 



Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are 
estimated from the variances of the (full) variance-covariance matrix. The cell esds are taken into account in the 
estimation of distances, angles and torsion angles 

Refinement. Refinement of F 2 against ALL reflections. The weighted 7?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors 7? are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > oiF 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. 7?-factors based on F 2 
are statistically about twice as large as those based on F, and 7?-factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


Tl *ITJ 


01 


0.4150(3) 


0.07549 (16) 


-0.16151 (9) 


0.0602 (7) 


02 


0.2080 (2) 


-0.19271 (16) 


-0.05633 (10) 


0.0582 (6) 


Nl 


0.2781 (2) 


0.04641 (18) 


-0.02111 (10) 


0.0372 (6) 


N2 


0.2155 (3) 


-0.04221 (18) 


0.03446(11) 


0.0398 (7) 


N3 


0.0878 (2) 


-0.20255 (18) 


0.14825 (12) 


0.0456 (7) 


N4 


0.0423 (3) 


-0.46305 (19) 


0.11955 (14) 


0.0545 (8) 


CI 


0.4198 (3) 


0.2026 (2) 


-0.14404(14) 


0.0421 (8) 


C2 


0.4732 (3) 


0.2888 (3) 


-0.20396 (15) 


0.0561 (10) 


C3 


0.4803 (3) 


0.4192 (3) 


-0.19149(17) 


0.0604(11) 
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H21C 
H24 
H25 
H26 



0.210 (6) 
0.17570 
0.11100 
0.09830 



0.246 (4) 
0.73700 
0.96230 
0.97380 



0.597 (2) 
0.80020 
0.79690 
0.57080 



0.1560* 
0.0760* 
0.0820* 
0.0830* 



Atomic displacement parameters (A 2 ) 
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0.0008 (9) 
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0.0438 (15) 


0.075 (2) 


-0.0178 (12) 


-0.0159(14) 


0.0102(15) 


C5 


0.0430(13) 


0.0397 (14) 


0.0530 (16) 


-0.0082 (10) 


-0.0080(11) 


-0.0020(12) 


C6 


0.0310(11) 


0.0341 (13) 


0.0418 (14) 


-0.0024 (9) 


-0.0072 (9) 


0.0012 (10) 


C7 


0.0321 (11) 


0.0322 (13) 


0.0409 (14) 


-0.0008 (9) 


-0.0061 (9) 


-0.0049 (10) 


C8 


0.0696 (16) 


0.0409 (14) 


0.0450 (15) 


-0.0124(12) 


-0.0007 (12) 


-0.0045 (12) 


C9 


0.0372 (12) 


0.0332 (13) 


0.0449 (15) 


-0.0032 (10) 


-0.0080 (10) 


-0.0054(11) 


CIO 


0.0305 (11) 


0.0331 (13) 


0.0468 (15) 


-0.0021 (9) 


-0.0048 (10) 


-0.0005 (11) 


Cll 


0.0584 (16) 


0.0580 (17) 


0.0517(17) 


-0.0135(13) 


0.0022 (12) 


0.0015 (14) 


C12 


0.0470 (15) 


0.0517(17) 


0.071 (2) 


-0.0116(12) 


0.0003 (13) 


0.0166(15) 


C13 


0.0451 (14) 


0.0353 (14) 


0.0600(17) 


-0.0040(11) 


-0.0044(12) 


-0.0044 (13) 


03 


0.1333 (18) 


0.0556 (12) 


0.0381 (11) 


-0.0212(11) 


0.0008 (11) 


-0.0001 (9) 


04 


0.148 (2) 


0.0666 (13) 


0.0462 (13) 


-0.0209 (13) 


-0.0017(12) 


0.0016(11) 


N5 


0.0622 (13) 


0.0506(13) 


0.0357 (12) 


-0.0122 (10) 


0.0009 (9) 


-0.0085 (10) 


N6 


0.0763 (15) 


0.0575 (15) 


0.0338 (12) 


-0.0110(11) 


-0.0004(11) 


-0.0090 (12) 


N7 


0.0584 (13) 


0.0605 (14) 


0.0467 (14) 


-0.0059 (10) 


-0.0033 (10) 


-0.0146 (12) 


N8 


0.0934 (19) 


0.0602 (16) 


0.0776(19) 


-0.0186(13) 


-0.0074 (15) 


-0.0238 (15) 


C14 


0.0542 (15) 


0.0568 (17) 


0.0399 (15) 


-0.0139(12) 


0.0040(11) 


-0.0066 (13) 


C15 


0.0750 (19) 


0.071 (2) 


0.0413 (16) 


-0.0182 (15) 


0.0036 (13) 


-0.0133 (14) 


C16 


0.0650 (18) 


0.080 (2) 


0.058 (2) 


-0.0068 (15) 


-0.0027 (14) 


-0.0279 (17) 


C17 


0.092 (2) 


0.0533 (17) 


0.077 (2) 


0.0073 (15) 


-0.0161 (17) 


-0.0223 (17) 


C18 


0.087 (2) 


0.0600 (19) 


0.0557 (18) 


-0.0001 (15) 


-0.0147(15) 


-0.0041 (15) 


C19 


0.0470 (14) 


0.0497 (15) 


0.0397 (15) 


-0.0068 (11) 


-0.0023 (11) 


-0.0055 (12) 


C20 


0.0567 (15) 


0.0554(17) 


0.0361 (14) 


-0.0074(12) 


-0.0025 (11) 


-0.0026 (12) 


C21 


0.194 (5) 


0.072 (3) 


0.0387 (19) 


0.002 (3) 


-0.011 (2) 


0.0014(17) 


C22 


0.0675 (17) 


0.0532 (18) 


0.0481 (18) 


-0.0152 (13) 


-0.0005 (13) 


-0.0078 (14) 


C23 


0.0532 (15) 


0.0532 (16) 


0.0468 (17) 


-0.0140(12) 


-0.0013 (12) 


-0.0101 (13) 


C24 


0.0668 (17) 


0.075 (2) 


0.0491 (17) 


-0.0044 (14) 


-0.0086(13) 


-0.0206 (15) 


C25 


0.0684 (19) 


0.076 (2) 


0.066 (2) 


-0.0119(16) 


-0.0047 (15) 


-0.0304(18) 


C26 


0.091 (2) 


0.0570 (19) 


0.063 (2) 


-0.0200(15) 


-0.0050 (15) 


-0.0071 (16) 
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Geometric parameters (A, ") 



01— CI 


1.353 (3) 


Cll— C12 


1.382 (4) 


02— C9 


1.219(3) 


C2— H2 


0.9300 


01— HI 


0.8200 


C3— H3 


0.9300 


03— C14 


1.349 (3) 


C4— H4 


0.9300 


04— C22 


1.207 (3) 


C5— H5 


0.9300 


03— H3A 


0.8200 


C8— H8B 


0.9600 


Nl— N2 


1.364 (3) 


C8— H8C 


0.9600 


Nl— C7 


1.290 (3) 


C8— H8A 


0.9600 


N2— C9 


1.350 (3) 


Cll— Hll 


0.9300 


N3— Cll 


1.327 (3) 


C12— H12 


0.9300 


N3— CIO 


1.335 (3) 


C13— H13 


0.9300 


N4— C13 


1.329 (3) 


C14— C15 


1.384 (4) 


N4— C12 


1.323 (4) 


C14— C19 


1.398 (3) 


N2— H2A 


0.80 (2) 


C15— C16 


1.359 (4) 


N5— N6 


1.367 (3) 


C16— C17 


1.367 (4) 


N5— C20 


1.286 (4) 


C17— C18 


1.377 (4) 


N6— C22 


1.351 (4) 


C18— C19 


1.397 (4) 


N7— C24 


1.328 (3) 


CI 9— C20 


1.469 (3) 


N7— C23 


1.334 (3) 


C20— C21 


1.489 (4) 


N8— C25 


1.324 (4) 


C22— C23 


1.497 (4) 


N8— C26 


1.334 (4) 


C23— C26 


1.380 (4) 


N6— H6 


0.80 (3) 


C24— C25 


1.369 (4) 


CI— C6 


1.414(3) 


C15— H15 


0.9300 


CI— C2 


1.374 (4) 


C16— H16 


0.9300 


C2— C3 


1.367 (4) 


C17— H17 


0.9300 


ri, C4 


1 ^76 (A\ 


V 1 O I 1 1 o 


U.7JUU 


C4— C5 


1.369 (3) 


C21— H21A 


0.88 (5) 


C5— C6 


1.395 (3) 


C21— H21B 


0.91 (4) 


C6— C7 


1.468 (3) 


C21— H21C 


0.94 (4) 


C7— C8 


1.496 (3) 


C24— H24 


0.9300 


C9— CIO 


1.484 (3) 


C25— H25 


0.9300 


CIO— C13 


1.374 (3) 


C26— H26 


0.9300 


CI— 01— HI 


109.00 


C7— C8— H8A 


109.00 


C14— 03— H3A 


110.00 


N3— Cll— Hll 


119.00 


N2— Nl— C7 


120.53 (18) 


C12— Cll— Hll 


119.00 


Nl— N2— C9 


118.47(18) 


N4— CI 2— H12 


118.00 


CIO— N3— Cll 


115.5 (2) 


Cll— C12— H12 


119.00 


CI 2— N4— C13 


115.0(2) 


CIO— C13— H13 


119.00 


C9— N2— H2A 


116.9(15) 


N4— CI 3— HI 3 


119.00 


Nl— N2— H2A 


124.6(15) 


C15— C14— C19 


120.1 (3) 


N6— N5— C20 


119.58(19) 


03— CI 4— C15 


117.3 (2) 


N5— N6— C22 


120.3 (2) 


03— C 14— C 19 


122.6 (2) 


C23— N7— C24 


115.9(2) 


C14— C15— C16 


121.5 (3) 


C25— N8— C26 


115.2 (2) 


C15— C16— C17 


119.8(3) 


C22— N6— H6 


117(2) 


C16— C17— C18 


119.7(3) 


N5— N6— H6 


123 (2) 


C17— C18— C19 


122.0 (3) 


01— CI— C2 


117.5 (2) 


CI 8— CI 9— C20 


120.9 (2) 
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C2 — CI — Co 


1 OA 1 /T\ 

120.1 (2) 


/"A i p t P /" 

Ol — CI — Co 


hi "in ( 1 a\ 

122.37 (19) 


s i *—<o f~~ o 
CI — C2 — C3 


121.3 (2) 


C2 — C3 — C4 


1 OA A /O \ 

120.0 (3) 


C3 — C4 — C5 


119.4 (2) 


p A PC f ' /_ 

C4 — C5 — Co 


[22.5 (2) 


CI — Co — C5 


116.7 (2) 


p i / i /_ p -7 

CI — Co — C7 


122.37 (lo) 


p r p/: r~*n 

c:> — Co — c / 


1 ^A A ZO\ 

120.9 (2) 


XT1 /~"< "7 (~ ' C 

Nl — C7 — Co 


11C AA / 1 0\ 

115.00 (18) 


/"■/C /""O 

Co — C7 — C8 


1 O 1 A/1 / 1 0\ 

121.04 (18) 


xti r 1 ^ /^~" 0 

Nl — C7 — Co 


in C\£L / 1 A\ 

123.96 (19) 


/"\o /^n mo 
(J2 — C9 — Nz 


123.4 (2) 


02 — C9 — CIO 


122.60 (19) 


XT'"! i"\ pi a 

N2 — C9 — CIO 


114.0 (2) 


XT') ni a pi ^ 

N3 — CIO — C13 


122.1 (2) 


p 1\ p 1 1\ PI") 

C9 — CIO — CI 3 


1 OA "5 /1\ 

120.3 (2) 


xto 1 /\ pa 

N3 — CIO — C9 


1 n pi / 1 o\ 

117.61 (18) 


XT') /" -i 1 p 1 ^ 

N3 — Cll — C12 


1^1 O Z') \ 

121.8 (3) 


XT A PH pi 1 

N4 — C12 — Cll 


122.9 (3) 


XT A pn pi A 

N4 — C13 — CIO 


122.7 (2) 


C3 — C2 — H2 


1 1 A AA 

119.00 


p 1 P^ T T1 

CI — C2 — H2 


119.00 


C • ~\ PI TT") 

C2 — C3 — H3 


1 OA AA 

120.00 


C4 — C3 — H3 


1 OA AA 

120.00 


f • 1-) p A X T A 

C3 — C4 — H4 


120.00 


r~\ r p a t t a 

C5 — C4 — H4 


120.00 


p a p c Tir 

C4 — C5 — H5 


119.00 


C6— C5— H5 


119.00 


H8A— C8— H8B 


110.00 


TTO A p O TTOr 1 

Ho A — Co — HoC 


1 AA AA 

109.00 


p -7 p O TTOr" 

C7 — C8 — HoC 


1 AA AA 

109.00 


p-7 p 0 non 

C / — Co — HoB 


1 AO AA 
109.00 


TTon PO TTO 

H8B — C8 — H8C 


1 1 A AA 

110.00 


XT 1 XTO /""A 

C7 — N 1 — N2 — C9 


179.6 (2) 


XT'"! XT1 t~^H (~ ' C 

N2 — N 1 — C7 — Co 


1 nc\ 11 / 1 0 

-179.11 (18 


XTI XT1 1 p 0 

JNz — N 1 — C7 — Co 


0.5 (3) 


XT1 \T1 PA /"\ 

N 1 — N2 — C9 — 02 


0.2 (3) 


N 1 — N2 — C9 — C 1 0 


1 "7 A 11 / 1 0\ 

179.11 (lo) 


pi 1 XT') p 1 A pn 

Cll — N 3 — C 1 0 — C9 


1*70 /in /in 

-178.49 (19 


s~~~\ 11 XT') Z' ' 1 A f ' 1 O 

Cll — N3 — CIO — C13 


1.2 (3) 


/"ma XT") n 1 r"n 

CIO — N3 — Cll — Cl2 


0.5 (3) 


z" 1 1 *5 xt/1 rn /^i 1 
C13 — JN4 — C12 — Cll 


A A /1\ 

0.0 (3) 


C 1 2 — N4 — C 1 3 — C 1 0 


1.8(3) 


C20— N5— N6— C22 


-178.8(2) 


N6— N5— C20— C19 


179.7 (2) 


N6— N5— C20— C21 


-0.7 (4) 


N5— N6— C22— 04 


-0.4 (4) 



C14— CI 9— C18 116.9(2) 

C14— C19— C20 122.2(2) 

N5— C20— C21 123.2 (3) 

N5— C20— C19 116.0(2) 

CI 9— C20— C21 120.8 (3) 

04— C22— N6 124.0 (3) 

04— C22— C23 123.9 (3) 

N6— C22— C23 112.0(2) 

C22— C23— C26 120.6 (2) 

N7— C23— C22 117.8(3) 

N7— C23— C26 121.6(2) 

N7— C24— C25 122.0 (3) 

N8— C25— C24 122.9 (3) 

N8— C26— C23 122.4 (3) 

C14— C15— H15 119.00 

C16— C15— H15 119.00 

CI 5— CI 6— H16 120.00 

C17— C16— H16 120.00 

C16— C17— H17 120.00 

CI 8— CI 7— HI 7 120.00 

C17— C18— H18 119.00 

C19— C18— H18 119.00 

C20— C21— H21A 113(3) 

C20— C21— H21B Hl(2) 

C20— C21— H21C 109 (2) 

H21A— C21— H21B HI (4) 

H21A— C21— H21C 106 (4) 

H21B— C21— H21C 107 (4) 

N7— C24— H24 119.00 

C25— C24— H24 119.00 

N8— C25— H25 119.00 

C24— C25— H25 119.00 

N8— C26— H26 119.00 

C23— C26— H26 119.00 

CI— C6— C7— Nl -7.5 (3) 

CI— C6— C7— C8 173.0(2) 

C5— C6— C7— C8 -8.5 (3) 

N2— C9— C10— N3 4.2 (3) 

N2— C9— C10— C13 -175.6(2) 

02— C9— C10— N3 -177.0 (2) 

02— C9— C10— C13 3.3 (3) 
N3— C10— C13— N4 -2.5 (3) 
C9— C10— C13— N4 177.2(2) 
N3— Cll— C12— N4 -1.1 (4) 

03— C14— C15— C16 -178.7(3) 
C19— C14— C15— C16 0.5(4) 
03— C14— C19— C18 178.5(2) 
03— C14— C19— C20 -1.3 (3) 
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N5 — N 6 — C22 — CzJ 


1 HC\ O /1\ 

179.8 (2) 




PIC p i a p 1 (\ P 1 O 

C15 — C14 — C19 — C18 




—0.6 (3) 


L24 — N 7 — L23 — Lzz 


179.6 (2) 




PIC p i a pin p A 

C 1 5 — C 1 4 — C 1 9 — C20 




179.5 (2) 


C24 — N7 — C23 — L26 


A £. / A\ 

-0.6 (4) 




P 1 /I PIC pi / P 1 "7 

C14 — C15 — C16 — C17 




-0.1 (4) 


C23 — N7 — C24 — L25 


-0.7 (4) 




p 1 c p 1 pn p 1 o 

C 1 5 — C 1 6 — C 1 7 — C 1 8 




A 1 / A\ 

-0.3 (4) 


Lzo — N 8 — Lz5 — Cz4 


AC ( A\ 

-0.5 (4) 




PI/" pi i-i p 1 o P 1 A 

C16 — C17 — C18 — C19 




0.1 (4) 


POC \TO /■ 1 -"> /_ PT> 

C25 — N8 — C26 — C23 


f\ O i A\ 

-0.8 (4) 




p 1 r-l P 1 O p 1 p> pi ^ 

C17 — C18 — C19 — C14 




AO /yl \ 

0.3 (4) 


p* 1 pi pz: pc 

Ol — CI — Co — C5 


178.5 (2) 




pn p 1 o pin p o A 

C 1 7 — C 1 8 — C 1 9 — C20 




-179.8 (z) 


0 1 — C 1 — L 6 — C 7 


-2.6 (3) 




p" 1 A P 1 A C ' "l A \Tf 

C 1 4 — L 1 9 — CzO — N 5 




-2.1 (3) 


p ~\ pi p /: pt 

Cz — C 1 — Co — C / 


i / /.y (Z) 




p i a pin pia poi 
C 1 4 — C 1 9 — CzO — Cz 1 




1 no t /t\ 
1 /O.Z (3J 


p i p i p o po 

Ol — Cl — C2 — C3 


179.5 (2) 




PIO P1A POA \TC 

C 1 8 — C 1 9 — C20 — N 5 




178.1 (2) 


pn pi r~* £. pc 

C2 — Cl — Co — C5 


-0.8 (3) 




pio pin /"ia pn 1 

C 1 8 — C 1 9 — C20 — C2 1 




-1.7 (4) 


p / pi P O P 1 

Co — Cl — C2 — C3 


A A \ 

-0.9 (3) 




P./1 PT"> pm XT"7 

04 — C22 — C23 — N 7 




-177.6 (3) 


n O CA 

V_. 1 KsZ. v^H- 






c\A oo p?^ r?^ 




Z.0 


C2— C3— C4— C5 


0.3 (3) 




N6— C22— C23— N7 




2.2 (3) 


C3— C4— C5— C6 


-2.1 (3) 




N6— C22— C23— C26 




-177.6 (2) 


C4— C5— C6— C7 


-176.4(2) 




N7— C23— C26— N8 




1.4(4) 


C4— C5— C6— Cl 


2.3 (3) 




C22— C23— C26— N8 




-178.8 (2) 


C5— C6— C7— Nl 


171.1 (2) 




N7— C24— C25— N8 




1.3 (5) 


Hydrogen-bond geometry (A, ") 


D—R-A 




D — H 


n-A 


D-A 


D—R-A 


01— Hl-Nl 




0.82 


1.82 


2.537 (2) 


145 


N2— HZ4-N3 




0.80 (2) 


2.26 (2) 


2.654 (3) 


111.5 (17) 


03— H3^-N5 




0.82 


1.82 


2.534 (3) 


145 


N6— H6-N7 




0.80 (3) 


2.21 (3) 


2.628 (3) 


113 (3) 


C3— H3 -03' 




0.93 


2.59 


3.403 (3) 


146 



Symmetry code: (i) -x+\, -y+l, -z. 
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